Introduction Background
African American women have the highest prevalence of hypertension of any group in the United States [1, 2] . Hypertension is a chronic disease that requires long-term self-management-daily tasks to manage the illness, which include lifestyle changes related to diet, exercise, medication, and smoking cessation [3, 4] . Approximately one of every two patients who are receiving treatment have uncontrolled blood pressure, which is indicative of the challenges of self-management [5, 6] . In particular, African American women are diagnosed with hypertension earlier and have higher average blood pressure readings, which increases their risk of stroke, end-stage renal disease, and death [1, 2, 7, 8] . Additionally, in previous studies challenges to selfmanagement have been reported that are specific to the African American community, such as difficulties related to medication adherence and lack of knowledge or misconceptions about hypertension management [9, 10] . To develop effective strategies to address this disparity, a better understanding is needed of the factors underlying hypertension self-management behaviors in African American women. Information use is a central component of the selfmanagement process. In order to successfully self-manage hypertension, patients must first find information and understand it so they can use it to problem-solve to manage their blood pressure [11] [12] [13] .
Theoretical Framework
This study was guided by an enhanced model based on the Theory of Planned Behavior (TPB) [14, 15] . The TPB suggests that personal beliefs, such as attitude and social Abstract Self-management of hypertension requires patients to find, understand, and use information to lower their blood pressure. Little is known about information use among African American women with hypertension, therefore the purpose of this study was to examine predictors of self-reported information use to self-manage blood pressure. Ninety-four Midwestern African American women (mean age = 59) completed questionnaires about information behaviors (seeking, sharing, use) and personal beliefs (attitude, social norms) related to self-management of blood pressure. Linear regression was used to identify significant predictors of information use. The total variance explained by the model was 36%, F(7, 79) = 6.29, p < .001. Information sharing was the only significant predictor (beta = .46, p < .001). These results provide evidence that information sharing is a potential health behavior to support intervention strategies for African American women with hypertension.
Keywords African American women · Hypertension · Information use · Self-management · Information sharing norms, are important predictors of behavior and has been used in multiple studies related to diet, exercise, and selfmanagement of blood pressure in African Americans [16] [17] [18] [19] [20] . A recent extension of this model, the Intergrated Behavioral Model (IBM) included concepts based on information, such as knowledge and past experiences [14] . However, this model does not include other informational concepts related to self-management behavior, such as information seeking, sharing, and use [15] . Therefore, the model guiding this study used traditional concepts (attitude and social norms) as well as informational concepts (information seeking and sharing) to explore self-reported information use to self-manage blood pressure in African American women with hypertension.
Important factors related to information use to selfmanage blood pressure include personal beliefs (attitude, social norms) and information behaviors (seeking and sharing) [5, 11, 21, 22] . Patients' attitude towards a behavior, such as management of hypertension, is an important cognitive domain to consider when determining their capacity for self-management [23] [24] [25] . Subjective norms, or social pressure that one perceives, is also related to participation in self-management activities [26] . In addition, self-management of hypertension requires that patients learn new information and skills [8] .
Information seeking is a specific action taken to obtain information on self-managing blood pressure to address a need [27, 28] . Another information behavior, information sharing, is a social activity in which one patient gives information about hypertension management to another peer or peers. Patients have reported that information sharing allowed them to use information and share their expertise with others [29] . They also reported that information sharing was a rewarding and uplifting experience [29] . In addition, previous studies suggest that relationships exist among information seeking, sharing, and use to self-manage chronic illness [30] . Yet few studies have explored African American women's information use to order to self-manage blood pressure. The purpose of this study was to determine which variables best predict information use to self-manage blood pressure in a sample of Midwestern African American women with hypertension.
Methods
A cross-sectional, correlational design was used. A convenience sample of women attending a large church conference in the Midwest were invited to participate in the study. Several methods (flyers, announcements, in-person verbal invitation) were used to offer women who attended the conference the opportunity to participate in the study. The church conference was used to access a large number of African American women at one time. This study was declared exempt by the University of Michigan Institutional Review Board and approval to conduct the study was granted by the conference administrators.
Participants
The sample consisted of 94 African American women with hypertension who attended the church conference. Inclusion criteria were: (a) age 18 years of age or older, (b) diagnosed with high blood pressure or hypertension, and (c) self-identified as an African American. The mean age of the women was 59 years [standard deviation (SD) = 11.34, range . Most of the women had at least a high school education (98%) and were not working or had retired (47%) (see Table 1 for additional details of the characteristics of the sample).
The average blood pressure of the sample was 143/84 mmHg (SD = 19/14), which is considered high [8] . Many of the women (n = 78) were taking medications to control their blood pressure. Yet, the mean blood pressure of those who were taking medications was still elevated at 142/84 mmHg (SD = 21/14). In fact, 46% of the women in the sample had systolic blood pressures >140 mmHg and 26% had diastolic pressures >90 mmHg.
Measures

Data Collection
Women interested in participating were invited to sit in a small, private area of the conference center. Potential (36) participants were given written information describing the study. Completion of the questionnaire indicated agreement to participate in the study. Participants completed a 72-item questionnaire that included study measures and demographics. The time to complete the questionnaire was approximately 20 min. Each participant received a $10 gift card for participating in the study. Given the variables in the study, 98.9% of the women had at least a high school education, and 77.2% had annual incomes >$30,000-it is unlikely that a small amount ($10) would influence participation in the study. Blood pressure readings were obtained after the questionnaires were completed and the participant had been sitting still for at least 5 min. Guidelines outlined in the Seventh report of the Joint National Committee on the Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-7) were followed when obtaining blood pressures [8] . The Omron Elite 7300 W-women's advanced blood pressure monitor was used to measure the each participant's blood pressure. This monitor had been validated in previous studies [31] .
Outcome
Information Use Information use to self-manage blood pressure was measured by a subscale of the Modes of Information Acquisition, Sharing, and Use Scale [30] . It is an eight-item subscale that reflects factors associated with information use to self-manage blood pressure. This measure was adapted from a previous study conducted with African American participants regarding information behaviors and health related decision making [30] . The Cronbach's alpha reliability coefficient reported was 0.93 [15] . Possible responses included: I used information to "plan or make high blood pressure-friendly meals" and "monitor and track my blood pressure at home." Responses were ranked on a five-point, Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). An overall score was calculated by summing the number of responses the participant selected; higher scores indicated increased use of information to self-manage blood pressure. This measure had satisfactory internal consistency (α = 0.68).
Predictors
Attitude Attitude towards self-management of hypertension in African Americans was measured using three items adapted from the Health Beliefs Questionnaire [32] . Given that hypertension disproportionately affects African American women, and the goal was to assess attitude towards self-management of hypertension, this measure assessed perceived important of the issue to one's identity group. Responses were based on the level of agreement with statements such as "African Americans need to know all they can about high blood pressure." Responses were ranked on a five-point, Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicate more positive attitudes towards taking action to self-manage blood pressure. The Cronbach's alpha reliability coefficient was 0.59 in this sample.
Subjective Norms Subjective norms related to blood pressure management among African Americans were measured using five items adapted from the Social Norms Questionnaire [33] . Responses were based on level of agreement with statements such as "It would be socially acceptable in the African American community to look for information on how to make food that helps to lower blood pressure." Responses were ranked on a five-point, Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicated stronger perceived norms in favor of active blood pressure self-management. In this study, this measure had good internal consistency reliability with Cronbach's alpha coefficient = 0.88.
Information Seeking
The reasons for and extent of information seeking on blood pressure management were measured using an eight-item subscale of the Modes of Information Acquisition, Sharing, and Use Scale [30] . Responses were based on level of agreement with statements such as "I look for information on high blood pressure by myself" and "I ask someone else to look for high blood pressure information for me." Responses were ranked on five-point, Likerttype scales ranging from 1 (never) to 5 (very often). These items were adapted from a previous study conducted with African American participants regarding information seeking and HIV testing [30] . The Cronbach's alpha reliability coefficient was 0.84 in this sample.
Information Sharing
The reasons for and extent of information sharing related to blood pressure management were measured using a six-item subscale of the Modes of Information Acquisition, Sharing, and Use Scale [30] . These items were adapted from a previous study conducted with African American participants regarding HIV information sharing and HIV testing [30] . Possible responses included: "I tell people things I know about high blood pressure" and "I give people advice or encouragement about high blood pressure prevention or treatment." An overall score was calculated by summing the number of responses that the participant selected. In this study, this measure had a satisfactory reliability coefficient (α = 0.70).
Demographic Factors Part of the survey included questions about demographic characteristics. The women were asked whether or not they had been clinically diagnosed with hypertension. Participants were asked additional information in order to examine the influence of demographic factors on information use. Specific characteristics measured included: current occupational status, annual individual income, and level of education.
Analysis
A power analysis was conducted using G*power 3.1. The highest level of analysis was a multivariate linear regression. It was determined that in order to reach 80% power with an alpha of 0.05, a minimum sample size of 92 participants was needed [34] . Preliminary analyses were conducted to ensure no violation of the statistical assumptions of normality and multicollinearity for regression analyses. Multiple regression was used to assess the ability of seven variables (occupational status, income, education, information seeking, attitude, social norms, and information sharing) to explain levels of information use in African American women with hypertension.
Model Testing
The regression modeling was conducted in serial steps, in order to first determine the influence of demographic factors (occupational status, income, and education); then individual factors (information seeking and personal beliefs); and finally the influence of factors that required interaction with another individual (information sharing).
The steps were: Step 1-demographic factors; Step 2-information seeking; Step 3-personal beliefs (attitude and subjective norms); and Step 4-information sharing. All tests were two-tailed and p values <0.05 were considered statistically significant. SPSS 21.0 was used to perform the statistical analyses. Table 2 provides a summary of the mean scores of major study variables.
Results
Descriptive Results
Information Use
Nearly all of the women in the sample (89%) reported at least one mode of information use to self-manage blood pressure. As shown in Table 2 , the mean score reflects that information use scores fell between one and two modes of information use. Frequencies and percentages were used to describe the reasons for information use in the sample. As shown in Table 3 , the participants were most likely to report information use to change their overall approach to maintaining their health (47%). See Table 3 for a description of all the reasons reported for information use.
Predictors
Attitude towards blood pressure self-management and subjective norms scores were strongly positive. As shown in Table 2 , these scores reflect that, in general, the women in the sample had a positive attitude towards self-management of blood pressure and thought their peers would find self-management behaviors of hypertension to be socially acceptable.
Frequencies and percentages were used to describe the reasons for information seeking in the sample. Almost all of the women (91%) reported participating in at least one (10) mode of information seeking. The women were most likely to report that they unexpectedly learned things about high blood pressure from the media: watching television, listening to the radio, or reading the newspaper (71%). As shown in Table 2 , the mean information seeking scores were high, reflecting that, in general, the women in the sample were participating in this activity. Frequencies and percentages were also used to describe the reasons for information sharing in the sample. The majority of the participants (86%) reported performing at least one mode of information sharing. The women were most likely to report that they told others things they knew about managing high blood pressure (56%). As shown in Table 2 , the mean score on the information sharing measure also indicated that, in general, women in the sample were reported two modes of information sharing to give blood pressure information to others. Table 4 provides a summary of the regression model.
Regression Results
The outcome for this study was information use. Demographic factors were entered at Step 1, explaining 4% of the variance in information use. After entry of information seeking at Step 2, the total variance explained by the model as a whole was 15%, F(4, 82) = 3.47, p = .01. After entry of the individual factors at Step 3, the total variance explained by the model as a whole was 20%, F(6, 80) = 3.31, p = .01. After the entry of information sharing at Step 4, the total variance explained by the model as a whole was 36%, F(7, 79) = 6.29, p < .001. As shown in Table 4 , information sharing was statistically significant variable in the final model (beta = 0.46, p < .001).
The final model suggests that the information sharing was the best predictor to explain information use to self-manage blood pressure. This means that women who reported sharing blood pressure information with others were almost twice as likely to report using information to self-manage their blood pressure. Initially, information seeking and subjective norms were significant in explaining information use. However, once information sharing was entered into the model, information seeking and subjective norms were no longer significant. Attitude, income, occupational status, and education were not significant explanatory variables in this model.
Discussion Information Sharing as a Predictor of Information Use
The most significant contribution of this study was the identification of information sharing as a significant predictor of information use. The majority of the sample participated in some form of information sharing. This may be due in part to the fact that women in the sample likely had an available network to share information (their church). This is similar to other findings that highlight importance of belonging to a network in order to be able to participate in information sharing [30] . It is possible that the women in the sample were likely to report information sharing because they were attempting to meet psychosocial needs: feeling reassured or understanding other's experience with hypertension. Additionally, it is possible that sharing information with others deepened participants' learning regarding blood pressure management information. Interactions with blood pressure information and each other could also be an opportune time to for the women to identify trusted healthcare professionals, specifically if additional care is needed (guidance on how to make lifestyle changes, initiating medication therapy) [35, 36] . Exploration of potential motivations for information sharing is necessary as it can guide intervention development. Previous qualitative studies identified relationships among information seeking, sharing, and use among another high-risk community (African American Table 4 Linear regression explaining information use to self-manage blood pressure Significant variables are given in bold
Step 1: F(3, 86) = 1.11, p = .35, R 2 = 0.04
Step 2: F(4, 82) = 3.47, p = .01, R 2 = 0.15
Step 3: F(6, 80) = 3.31, p = .01, R 2 = 0.20
Step 4: F(7, 79) = 6.29, p < .001, R 2 = 0.36
Step men) with a different chronic illness (HIV) [30] . To our knowledge, we are the first team to identify information sharing as a predictor of information use among African American women with hypertension. The findings extend prior work by demonstrating the strength of the association quantitatively. Additional studies are needed to continue examination information behaviors in this population, as well as other racial groups and populations with different chronic illnesses.
Personal Beliefs
Surprisingly, the personal belief variables of attitude and social norms were not independently significant in the final model. These results are consistent with other studies that found attitude and social norms did not have an independent effect on women's efforts to self-manage blood pressure [37, 38] . In contrast, other studies conducted in similar samples found that attitude and social norms do influence self-management [24, 25] . While it is possible that information behaviors were more important factors in this sample, it is important to note that there was little variance in attitudes and social norms in this sample. Future studies should further evaluate the importance of these concepts among African American women attempting to manage their hypertension.
Need for Improved Self-Management of Hypertension Among African American Women
African American women with hypertension, particularly those with uncontrolled blood pressures, have an increased risk of negative outcomes (having a stroke or suffering from end stage renal disease.) [1, 8] Previous studies have shown that many African American women had multiple risk factors, such as diabetes, obesity, and hypercholesterolemia, which increased their susceptibility for negative outcomes [39, 40] . For these reasons, it is important for this group to use information to reduce and maintain their blood pressure within a safe range. The average blood pressure was elevated in this sample. Despite being on medications to treat hypertension, almost half of the women were unable to achieve blood pressure control. This finding is similar to what other studies have reported-less than half of those in treatment are able to maintain blood pressure less than or equal to 140/90 [5, 6] . In fact, there is new evidence available that shows better outcomes when blood pressure is maintained less than or equal to 120/80 [41] . Self-management interventions that include activities similar to information sharing (peer role modeling, social support, encouragement) have been shown to increase selfmanagement behaviors and reduce blood pressure among African Americans with hypertension and diabetes [42] . African American patients with hypertension have reported that encouragement from family members and community health events were facilitators for their blood pressure selfmanagement [43] . These findings are similar to our finding that women who reported sharing information were more likely to use information to self-manage their blood pressures. Additional studies are needed to extend this work, to examine the effects of information sharing on self-management behaviors and blood pressure control.
Although it was not measured, some of the women in the sample may have had diabetes, which is another indication to maintain systolic blood pressure at less than 130 [6] . African American women are particularly vulnerable and are more likely to suffer a debilitating condition, such as stroke or renal failure, due to uncontrolled blood pressure [2, 8] . Therefore, it is extremely important that scientists determine what predicts taking action to self-manage blood pressure among African American women. Information sharing may be an avenue for interventions designed to increase information use to self-manage hypertension.
Limitations
A limitation was that the sample was constrained, by design, to this homogenous sample of African American women socially networked via their participation in a church. This focus is critical to advancing culturally-and gender-specific information interventions, but it significantly limits generalizability. Women who are not already connected to a network or connected with a different kind of network, such as a work community, may have different views. Additional studies are needed to explore predictors of information use among other African American women who are not a part of a church community and those who may not have the opportunity to participate in information sharing. Another limitation of this study is that a fuller theoretical model could have been used, specifically one that included measures of perceived behavioral control and selfefficacy. Given these possible limitations, this study was a unique opportunity to access African American women and explore predictors of their use of information to self-manage blood pressure. This study was an initial step towards understanding information use in, a population that suffers poor outcomes related to uncontrolled blood pressure.
Summary
The results yielded new evidence about of information use to self-manage hypertension that had not been previously known in African American women. Information sharing was identified as a significant predictor of information use. Future studies are needed to assess the magnitude and dynamics of the information sharing. Specially, studies are needed to examine the potential emotional benefits of information sharing such as patient empowerment, increased confidence in knowledge of self-management, and feeling uplifted due to helping others.
These findings suggest the value of, and can also guide, the creation of interventions focusing on information sharing with family, friends, and patient peers for self-management of blood pressure. It is possible that an intervention to promote information interaction among African may be a useful approach to helping African American women self-manage their hypertension. For example, one potential intervention strategy might be to help women to identify a specific peer with whom to participate in information sharing activities. Another intervention might include teaching women which topics are most important to discuss when participating in an information sharing encounter. It is also possible that describing ways in which to create blood pressure information social networks to promote participation in information sharing may be useful to help women self-manage their blood pressure. Information sharing interventions are a useful approach to improve self-management of hypertension in African American women, leading to the reduction of health disparities affecting this population.
